The scope of this paper is to investigate the impact of financial incentives on the retirement decision of private sector workers in Austria. How do financial incentives embedded in the Austrian pension system impact individual retirement behavior? We are using a unique dataset of individual social insurance spells. Micro-estimating the impact of financial incentives on the probability of retirement shows that the behavioral response to financial incentives in Austria is relatively large in international comparison. Also, there are striking behavioral differences between men and women. Using the estimates to simulate the response to reform shows that actual retirement ages could be most successfully brought up by a 6 percentage point deduction in pension benefits per year of early retirement.
Introduction
Austria is often left out in comparative studies. However, it is a very interesting country in many aspects. Austria has a long tradition of early retirement and hence a very low labor force participation of older workers. Moreover, the granting of disability pensions is very generous. So a huge share of Austrian retirees retires on disability pensions unlike in most other countries.
Furthermore, public pensions are the only source of old age income for most Austrians. There hardly exist occupational and private plans. Finally, Austria belongs to the few countries in the OECD featuring different statutory retirement ages for men and women. Retirement behavior and the institutional setup of public pension plans vary largely across countries. This study analyzes the Austrian case using a unique administrative micro-data set.
This paper deals with the financial incentives to retire for Austrian private sector workers.
Older workers retire relatively early compared to other OECD countries. Therefore, labor force participation of older workers in Austria belongs to the lowest in the OECD. Generous retirement rules as well as old age unemployment account for retirement at the earliest possible point in time. In particular, financial incentives embedded in the Austrian PAYG-pension system do not provide a reason to postpone retirement until the statutory retirement ages. On the other hand, politicians attempted to address old-age unemployment by opening various channels of early retirement. The key issue of Austrian pension reform is to close the gap between actual and statutory retirement ages.
The major issue in the older Austrian labor force is a participation rate 20 to 30 percentage points lower than in similar countries. In the age group from 55 to 59, the participation rate is 51.9 percent, sharply dropping to only 14.0 percent in the age group 60 to 65. In contrast, Sweden has participation rates of 82.2 percent and 60.9 percent in these age groups. Also, Germany, Switzerland, and the United States have significantly higher participation rates of older workers 1 . As the mirror image, there is a significant difference between statutory and actual retirement ages in Austria. Men and women retire on average at ages 59.6 and 58.9, while they are supposed to retire at 65 and 60, respectively. So, men retire 5.4 years, women 1.1 years before the statutory ages.
How do financial incentives embedded in the Austrian private sector pension plan (ASVG) affect individual retirement behavior? How does reform impact retirement behavior? The analysis of retirement behavior grounds on the Life Cycle Hypothesis by Modigliani and Brumberg (1954) , as well as the Permanent Income Hypothesis by Friedman (1957) . Stock and Wise (1990) used a reduced-form estimation to show that forward looking agents consider dynamic changes in lifetime wealth in their retirement decision. For some stylized cases, Hofer and Koman (2006) find that these dynamic incentives to retire early are relatively strong in Austria. Adopting the framework portrayed in Gruber and Wise (2004) , this study expands the analysis in Hofer and Koman (2006) . We are microestimating the response of Austrian private sector workers to changes in the financial incentives to retire. Then, we evaluate the impact of illustrative reforms on retirement behavior. Also, we are looking at important behavioral differences between men and women.
We find that Austrians respond relatively strong to changes in the financial incentive structure. Furthermore, there are some striking behavioral differences between men and women.
Micro-simulations show that a 6 percentage point deduction in pension benefits for each year of early retirement would be the most successful scenario to bring actual retirement ages up.
The organization of this paper is as follows. Chapter 2 provides institutional particulars of the Austrian pension system and current reforms. Chapter 3 puts retirement behavior into a 1 Looking at younger ages shows no big deviation of Austrian labor force participation rates from other countries according to ILO (2005) . In the age group 40-44, Austria has a participation rate of 89 percent, Germany 89.6 percent, Sweden 90.6 percent, Switzerland 88.9 percent, and the US 84 percent. The rates for age group 45-49 are 87.4 (Austria), 88.6 (Germany), 89.6 (Sweden), 90.1 (Switzerland), and 79.4 (US). theoretical context. Chapter 4 discusses the data and the empirical strategy. In chapter 5, we specify a reduced-form model of retirement and discuss regression results. Chapter 6 uses the estimates in order to micro-simulate the impact of different reform options on retirement behavior. Chapter 7 summarizes the main results of this study and concludes with policy recommendations.
Institutional Setup of the ASVG Pension Plan
The Austrian pay-as-you-go (PAYG) pension system targets comprehensive income maintenance rather than minimum old-age income. The current pension law for private sector workers was implemented by Austria (1955) . There are special pension plans for civil servants, selfemployed, farmers, miners, and notaries. The financing comes from a payroll tax with any deficit covered by the federal government. The following 1998 numbers are based on the law 2 Austria (1996) .
Generally, there are three pathways to exit the labor force: the old-age pension, early retirement, and a disability pension. For old-age pensions, the statutory retirement age is 65 for men, and 60 for women. Eligibility additionally requires 15 years of contributory service, 3 or 15 years of insurance coverage over the last 30 years, or 25 years of insurance coverage over the whole working life, whatever applies first. Qualifying conditions for an early pension are long contributory service, unemployment, or reduced working capacity. Early retirement can be granted to men at a minimum 2 A comprehensive summary of European social security programs can be found in Administration (2004) . 3 The pension law distinguishes between contributory and qualifying periods in insurance coverage. Typical examples of qualifying periods are years of schooling, unemployment, military service and maternity leave. age of 60, and to women at a minimum age of 55. Prior to these minimum ages, retirement is open to disabled persons only. In this case, regulations about insurance coverage are relaxed.
The pension formula consists of two components, pensionable income PE and a replacement rate k. The initial year of retirement decides about the amount of pension benefits B according to
where PE is defined as
PE is the average of the "n best income years". Annual gross income is the sum of gross earnings and unemployment compensations with an upper threshold of 42,732 Euros. In order to correct for inflation, annual gross income is multiplied by a valuation factor according to Hauptverband (Various years-b) . Replacement rate k, is defined as
This rate accrues by an increment factor for each qualifying year, i.e., 1.83 percentage points for the initial 30 years, and 1.675 percentage points for any subsequent year. Maximum k is 80 percent, 60 percent in case of a disability pension. Also, k decreases by an early retirement penalty if a person retires before the statutory age. If retirement is postponed beyond the statutory age, a bonus is added to k. For pensions lower than 8,131 Euros per year, a means-tested income supplement ("Ausgleichszuglage") can be claimed from the federal government. B is subject to individual income taxation and mandatory health insurance.
Targeting an increase in actual retirement ages, incremental reforms 4 were implemented by the laws Austria (1997) , Austria (2000) , Austria (2003a) , and Austria (2003b) . This brought an increase in minimum early retirement ages for men from 60 to 61.5 and from 55 to 56.5 for women.
Until 2017, early retirement will be completely phased out. Due to a sentence of the Austrian Constitutional Court, the statutory retirement age of women will be raised to age 65 between the years 2024 and 2033. Also, the deduction for each year of early retirement was raised from 2 to 4. 
Theoretical Model
We need to relate the retirement decision to the financial incentives embedded in the pension system. The natural framework to deal with retirement behavior is the life cycle hypothesis.
Individuals have a lifetime perspective in their decision to retire. In a model proposed by Samwick (1998) , an agent t years of age plans to retire at age s = R, and expects to survive until age T. He receives earnings or unemployment benefits before R, and pension benefits after R. The agent maximizes lifetime utility subject to a lifetime wealth constraint The first-order condition with respect to R is
The behavioral prediction for an agent's retirement decision comes from (5). He compares the difference in utility induced by retirement at age s = R. This difference depends on potential earnings from work until R and on the increment in expected social security wealth (SSW) by postponing retirement until R.
is a basic incentive measure of retirement. It is the present discounted value of net pension benefits received over the expected duration of life. As SSW increases, agents are more likely to retire. They can consume more goods including retirement leisure.
The One-Year Accrual is
It represents the increment in SSW by postponing retirement for one year. This is in other words just the marginal lifetime wealth from postponing retirement. Increasing accruals make it less likely to retire. The relative price of taking retirement leisure now increases. So, there is a wealth and a price effect 5 representing the financial incentives to retire. In the empirical specification, we use a reduced-form approach following Stock and Wise (1990) to capture these two financial incentive effects.
Data and Empirical Strategy
In order to estimate the impact of the financial incentives on the retirement decision, we need to look at the data and empirical strategy. Therefore, we discuss the data, the treatment of income histories, and the construction and age profiles of the financial incentive measures to retire.
Data and Descriptive Statistics
We are using the detailed administrative Databank (2006) However, the data has some important shortcomings. First, there is no information on marriage status, which would be useful in order to control for spouses' characteristics. Second, there is no data on an individual's lifetime income history. Therefore, we have to impute pre-1997 income histories in order to calculate pension benefits. For the same reason, we have to make assumption about labor force entry. Third, the data only includes information about earnings from work.
Pension benefits and unemployment compensations are missing. Fourth, no information on property and private savings is available. Therefore, we are facing the issues of omitted variables and measurement errors. In order to correct for these omitted variables, we will use a fixed effects estimator. To minimize a bias arising from measurement errors in the income histories, a fixed effects estimator is the best choice, too.
The insurance-spell format of the data requires the transformation into a person-year format.
From the original data universe, we are taking a twenty percent random sample. We only consider individuals participating in the labor force. Persons reentering the labor force after their first retirement are also dropped. Then, we exclude persons not employed in the private sector, i.e., farmers, civil servants, self-employed. We also exclude widowers and orphans due to special taxation rules and special earnings patterns. Furthermore, we are dropping workers with more than 2 years of unemployment. Since income histories need to be imputed, we exclude persons who did not work or [ Table 1 about here] Table 1 [ Table 2 about here]
The share of retirees of each age group given that one not already retired (table 2) shows some striking behavioral differences between men and women. On average, men retire at age 59, women at age 57. Men are using the early retirement option more frequently than women. One year before the statutory retirement age, 22.6 percent of men and only 13.2 percent of women retire. These huge differences persist through all ages up to the statutory retirement age. Moreover, women are making largely less use of disability pensions than men. In the year prior to initial early retirement entitlement, 12.3 percent of men, but only 1.7 percent of women choose this pathway of labor force exit. This suggests that women adapt their retirement behavior to the statutory retirement age to a greater extent than men. A possible explanation might be that men are working in more health deteriorating jobs than women. Also, the later legal retirement ages and the shorter life expectancy might discourage men to stay in the labor force until age 65. Men would also want to coordinate retirement decisions with their wives. Moreover, it is often criticized that disability pensions are granted too generously in Austria 6 . Thus, different retirement ages for men and women seem to induce unintended effects on retirement behavior. Though not intended, reform 2000 increased the share of early retirees at each age for both sexes. Moreover, there is a sharp increase in male disability pensioners following reform 2000. This suggests that particularly men use disability pension as a form of early retirement.
Treatment of Income Histories and Pension Benefit Calculation
In order to calculate pension benefits, we need the best 15 years in a person's income history.
Pensionable income consists of earnings from work and unemployment compensations.
Unfortunately, the data does not feature pre-1997 earnings, pension benefits, and unemployment
6
In Germany, disability pensions are also granted very generously. According to Boersch-Supan et. al. (2004) , 29 percent of German private sector workers retire on a disability pension, while only 20 percent retire statutorily. Moreover, 40 percent of German civil servants enter retirement on a disability pension.
compensations. Therefore, we need to impute the missing information. Our imputation approach distinguishes 4 cases to complement the data.
The first case concerns the backwards imputation of earnings and unemployment compensations in the years prior to our data window 1997 to 2004 . Using earnings in 1997 , pre-1997 earnings are assumed to grow at the annual aggregate growth rate of nominal earnings.
7 Then, for each year pre-1997, we impute the amount of pensionable unemployment compensations according to the method portrayed in Raab (2008) . Pensionable income is then the sum of annual earnings and unemployment compensations corrected by a predicted share of unemployment days at a certain age. Both components, earnings and pensionable unemployment compensation, add up to pensionable income.
Third, there is a special treatment of the retirement year. In case someone retires in a year having worked parts of this year, the pre-retirement earnings are projected to a whole year's earnings.
In case someone retires on January 1 st , his potential earnings in the retirement year are projected forward from the earnings in the year before retirement.
Fourth, we need projected earnings from the last working year until year 2004. Adopting the same method used in the backwards earnings calculation, the earnings after the last working year 7 In order to determine the growth of earnings as age increases, we have to look at the age earnings profile in Austria. In contrast to many OECD countries, salaries in Austria grow according to seniority until retirement. This implies an age-earnings profile strictly increasing in age rather than being concave in age near-retirement as described on page 129 in OECD (2005) Also, all wage increases are bargained on the federal level by labor unions and employer organizations of an industry. Consequently, all employees in an industry will have an identical salary growth rate. Under these circumstances, the "best 15 years" for pension computation are most likely to be the last 15 years before retirement. We will therefore, adopting the method portrayed in Brugiavini and Peracchi (2004) , and on page 300 in Hofer and Koman (2006) , assume that earnings pre-1997 and prospective future earnings between 1998 and 2004 grow at the annual aggregate growth rate of earnings as found in Databank (2007a). grow at the annual aggregate growth rate of nominal earnings. However, after observed retirement, it would be irrational to be unemployed. Therefore, we are not projecting pensionable unemployment compensations for these years.
For the calculation of the replacement rate, we need the number of insurance years of a person which is unknown. Therefore, considering the economic activity rates by sex in 1950 as described in Databank (2007c) , this study will assume that men start their insurance career at the age of 20, women at the age of 17. Thus, important information on income histories is not available from the data. The limitations of the data force us to make some strong assumptions. This is a very common issue in research having a life cycle perspective in mind.
Calculation of Incentive Variables
The main variables of interest are the financial incentives of retirement. Once becoming eligible for a pension, workers consider benefit streams as well as potential earnings from delayed retirement in their participation decision. The basic magnitude for calculating the incentive measures is social security wealth (SSW). SSW is the present discounted value of the sum of expected future pension benefits. One would expect that persons with a higher level of social security wealth can consume more of all goods including retirement leisure. Therefore, the probability of retirement should increase in the level of SSW. It would also be natural to expect that a pension system provides a higher or at least non-decreasing level of SSW the longer retirement is postponed. If SSW though decreases in the age of retirement, a pension system is actuarially not fair, since it financially punishes to stay longer in the labor force.
In formulae, adapting the definition of gross social security wealth in Feldstein (1974) , SSW is: ( | ) p s t is a conditional probability of survival until year s given survival until year t.  = 1 1 r  is a discount factor, r is the nominal rate of interest, and T is the age of certain death.
Since future pension benefits ( ) s B R are unknown, we have to adapt an indexation rule that represents the current practice. According to Hofer and Koman (2006) we assume a pension benefit growth in line with the long term projected rate of wage growth of 1.6 percent per year. The pension benefit of each single year is corrected by a conditional survival probability ( | ) p s t . To this end, we are using life tables provided from Databank (2007b) . In order to discount future pension benefits to current year t, we are using a 4.6 percent nominal interest rate r. It is the sum of a 3 percent real interest rate and a 1.6 percent long term projected inflation rate.
The dynamic incentive measure is the accrual in social security wealth, ACC. This is the difference in SSW if a worker delays retirement by one year. 9 The ACC gives an incentive to stay in the labor force if it is positive or at least non-negative. By postponing retirement by one year, a worker will be rewarded if he received a higher level of SSW compared to retiring now. If the accrual is negative, there is no incentive to postpone retirement for another year, because this would penalize a worker by providing a lower level of SSW compared to retiring now. We calculate ACC according
Social Security Wealth and the One-Year Accrual in Austria
Summary statistics of the incentive variables for Austria are provided in table 3 (referring to the base case). Financial incentives to delay retirement are rather weak. For males, SSW increases in the age of retirement, spiking at age 60. For the early retirement ages from age 60 to 64, SSW strictly decreases. After spike age 60, there is no more incentive to delay retirement. Therefore, the incentive structure of SSW suggests for men to retire at the age of 60 at latest, but not to delay retirement until the statutory age of 65.
[ Table 3 about here]
For females, SSW increases in the age of retirement, spiking at age 63. However, in the range of early retirement entitlement, there is a local spike at age 56. Therefore, this incentive structure of SSW suggests for women to retire before the statutory retirement age of 60, too.
The Austrian pension system has in principle an actuarially unfair ACC age profile. For males, the accrual spikes at age 64. For females, the ACC spikes at age 62. These spikes would imply the incentive to retire at age 64 for men, and 62 for women. However, once becoming eligible for early retirement, the ACC decreases with each year of postponement until age 63 for men and age 58 for women. Also, the accrual is positive at almost all ages of retirement. Though, the magnitudes are often very small. This raises the question if a slightly positive accrual can provide a strong incentive to stay in the labor force for another year. Moreover, the magnitudes of the accrual incentives are particularly small in the range of disability pension entitlement.
Therefore, we would expect Austrian private sector workers to retire early, since they respond rationally to the financial incentives in the ASVG pension system.
Empirical Model and Results

Regression Framework
Empirically, we are looking at the effect of the incentive variables on the probability of retirement.
The main hypothesis to be tested is that Austrians responds to the financial incentives embedded in the ASVG pension system. In particular, one would expect an increase in the level of SSW to have a positive impact on the probability of retirement. Also, we expect an increase in the ACC to have a negative impact on the probability of retirement. We also put the outcomes into a cross-country context.
The incentive effects on the probability of retirement are twofold. First, there is a wealth effect,
represented by a variation in the level of SSW. A higher level of SSW would induce the consumption of more goods, including retirement leisure. This effect is similar to an income effect. The second effect is the accrual effect. Increasing consumption in the retirement period resulting from an additional year of work is compared to an additional year of leisure. The accrual effect can be interpreted as a substitution effect. It represents the effect of the change in the relative price of retirement leisure over time on the decision to retire.
We are estimating a linear probability model with fixed effects. The dependent variable R is a binary choice variable of retiring at age t conditional on being in the labor force in year t-1.
Retirement is an absorbing state, so for each individual, only the initial year of retirement is included.
The regression equation for the i-th individual observed in year t is
SSW is social security wealth, ACC is the accrual in social security wealth by postponing retirement for one more year. INCOME is a set of income controls, including potential earnings next year as well as pensionable earnings, and their squares. The reason for using income controls is that higher income should increase the probability of retirement. Then, individuals can buy more goods including retirement leisure. AGE is a set of age dummies, X is a matrix of individual characteristics affecting the retirement decision. It includes control variables for health, industry affiliation, occupation, and location. Due to the fixed effects estimation, a separate dummy for academic degree is not included. Y is a set of year dummies, and i a is an individual fixed effect. Table 1 provides an explanation of all variables used.
In order to capture the effect of reforms, we assume that individuals do not have foresight about pension reforms. Therefore, they adapt their expectations about the dynamics of the financial incentives according to the current year legislation. Once a reform is implemented, individuals change their expectations following the reform. This approach enables us to simulate the effect of retirement incentives on the probability of retirement, both before and after the reform.
Results
Regression results show some internationally remarkable findings. In general, there is a strong response of Austrians to financial incentives to retire. Also, we find striking differences between men and women. Austrians respond much stronger to a change in financial incentives than older workers in other countries. Also, unlike in most other countries, women respond stronger to accrual incentives than men.
[ Table 4 about here]
We report regression results for males and females in table 4. Estimates are separate by men and women. In the regression, SSW, ACC, and the income controls are expressed in units of 10,000
Euros. The interpretation of a coefficient estimate in a linear probability model is straight forward.
The coefficient represents ceteris paribus the percentage point change in the probability of retirement following a unit increase in the explanatory variable.
The coefficient estimate for SSW is highly significant for men and gets the expected positive sign. A 10,000 Euro increase in the level of SSW increases the probability to retire by 9.6 percentage points. For females, the estimate for SSW is significant and gets the expected positive sign as well.
Therefore, a 10,000 Euro increase in the level of SSW increases the probability of retirement by 0.9 percentage points. The magnitude of the coefficient on SSW is smaller for women than for men.
Also, the coefficients of the ACC are significant and get the expected negative sign. For men, a 10,000 Euro increase in the ACC decreases the probability of retirement by 1.1 percentage points, for females by 2.1 percentage points. This is relatively surprising, since the response to a change in the ACC, as found for most country-studies in Gruber and Wise (2004) , should be stronger for men than for women. The reason for that is the higher share of household income originating from men rather than from women. However, there is a special situation in Austria concerning legal retirement ages. Women in Austria have earlier retirement ages than men. Also, couples are to a certain degree making joint retirement decisions. Therefore, the joint retirement decision seems to be driven by women. They react to relative price incentives in the pension system stronger than men, since they become eligible for retirement at earlier ages. Falkinger et al. (1996) support this hypothesis. They present evidence that the cross-effect on men's participation rates, resulting from a rise in the women's early retirement age, is almost one half of the direct effect on the women's participation rates. Another country facing a similar situation is Italy. Brugiavini and Peracchi (2004) found that, like in Austria, men respond stronger to changes in SSW, while women respond stronger to changes in the ACC. So, there seems to be a correlation between different retirement ages for men and women and the relative magnitudes of the wealth-and accrual effects.
Pension reform attempted to provide incentives for delayed retirement in an increasingly aging population. However, our findings show that this is not straight forward. Wealth-and accrual effects are working against each other. Also, they work differently for males and females. Therefore, it crucially depends on the particular design of the pension benefit formula to ensure that retirement probabilities do decrease in the age interval of early retirement eligibility.
Let us finally turn to an international comparison of our findings. In order to illustrate the comparative strength of response to financial incentives in Austria, we use the results in Coile and Gruber (2004) , Boersch-Supan et al. (2004), Mathieu and Blanchet (2004) , and Palme and Svensson (2004) . Even though there is no completely uniform technique used across these studies, comparisons allow us to obtain a sufficiently correct ranking. The response to an increase in SSW on the probability of retirement in Austria is 107 times higher than in the US, 96 times higher than in France, and 48 times higher than in Sweden. An increase in the ACC in Austria changes the probability of retirement by percentage points 2.75 times higher than in the US, 10 times higher than in France, 2.75 times higher than in Sweden, and 1.5 times higher than in Germany. An explanation for this high responsiveness of Austrians is most likely linked to the number of pension pillars.
Austrians only rely on the one public pension pillar. Their whole retirement income comes out of this unique source. The United States, on contrary, have a long tradition of 3 or even more pension pillars, so Americans will not respond that strongly to changes in Social Security. France has a state plan and a complementary occupational scheme. Sweden relies on a public plan, a private defined benefit plan, and a private defined contribution plan. Only Germans also heavily rely on the public pillar only. Their responsiveness comes therefore very close to that of Austrians.
Results for control variables largely show expected signs. In line with financial incentives, age and health play a crucial role in the decision to retire.
There are 3 dimensions to our findings for Austria. First, financial incentives to retire work in the expected way: an increase in SSW causes an increase in the probability of retirement; an increase in the ACC causes a decrease in the retirement probability. Second, there is a difference in response to financial incentives between men and women. Men respond stronger to changes in SSW than in the ACC. For women, the opposite is true. This internationally reversed pattern points at a joint retirement decision among couples. The decision is driven by the female part, which is likely due to the different legal retirement ages. Third, financial incentives in Austria work stronger than in most OECD countries. There seems to be a correlation between the number of pension pillars and the response to changes in the public pension system. Overall, Austria has a pension system with internationally unique features and behavioral implications.
Policy Simulations
Simulation Methodology and Scenarios
We are using the estimates to simulate the impact of illustrative reform scenarios on retirement behavior. Therefore, we recalculate the incentive measures for each observation and report them for mean representative agents separate by sex and age (see table 3 ). Then, we recalculate predicted retirement probabilities (see figure 1) .
Each scenario alters the pension formula, inducing changes to the incentive variables SSW and ACC. Therefore, the predicted retirement probabilityR for a representative agent of age a is
where scenario x is either the base case, pre-reform 2000, post-reform 2000, S1 or S2. An over-bar indicates the mean of a variable at a certain age a. The betas are the estimated coefficients (table 3) . We assume the control variables to be constant and at means by age across all of the simulation scenarios.
There are 3 reform scenarios. First, we are looking at the impact of reform 2000, comparing pre-and post-reform differences. Reform 2000 increased minimum early retirement ages from 60 to 61.5 for men and from 55 to 56.5 for women. The penalty for retiring before the statutory retirement age was raised from 2 to 3 percentage point deduction per year in the replacement rate. Early retirement due to reduced working capacity was abolished. Reform scenario S1 is a hypothetical reform that delays all eligibility ages for early and statutory retirement by 3 years. This implies statutory retirement ages to increase from 65 to 68 for men, and from 60 to 63 for women. All other retirement regulations remain unchanged. The basic idea simulating this reform scenario is a 3 year shift in the distribution of predicted retirement probabilities. Third, scenario S2 is called "common reform" following Gruber and Wise (2004) . Therefore, S2 is the most direct way to compare the incentive effects in Austria to other OECD countries, even though it is a highly unrealistic scenario.
Early retirement age is 60 for men, 55 for women. The statutory ages are 65 and 60, respectively.
There is no disability pension. The replacement rate is fixed at 60 percent of age 65/60 earnings. For each year of early retirement, the pension benefit decreases by 6 percent. Minimum and maximum benefit rules according to Austrian legislation are preserved.
Simulation Results
Figure 1 compares predicted retirement probabilities. In the base case, males have spikes in predicted retirement probabilities at ages 57, 61, and 65. Women have those spikes at ages 56 and 60.
The predicted probability of retirement sharply inclines once the early retirement option becomes available. However, men have higher retirement probabilities than women at ages where only a disability pension is available. Most studies in Gruber and Wise (2004) show no or only one pronounced spike at early retirement ages. However, Brugiavini and Peracchi (2004) find in the Italian case multiple spikes similar to Austria.
[ Figure 1 about here]
Reform 2000 failed in strengthening the incentives to delay retirement. On contrary, it accomplished an adverse effect increasing all retirement probabilities for both sexes. This failure is partly due to decreasing accruals making it less advantageous to postpone retirement. If for instance the age-60 ACC decreases from Euros 12,009 pre-reform to Euros 5,349 post reform, then there is no reason to believe that retirement will be postponed to age 61 to a greater extent. Reform 2000
decreased SSW for all retirement ages of men. Therefore, we would expect a negative probability effect for the male wealth effect. On the other hand, the ACC decreased at most ages. This would imply a positive probability effect for the male accrual effects. Overall, the probability of retirement increases for almost all ages compared to the pre-reform 2000 case. This represents a situation in which the positive accrual effect dominates the negative wealth effect. Thus, reform 2000 failed in providing stronger incentives for delayed retirement for men, mainly because diminishing accruals.
For women, SSW decreased at all ages, which caused the probability of retirement to decrease. The ACC declines for most ages. Therefore, we would expect the retirement probability to increase.
Overall, the wealth effect is much smaller than the accrual effect. Therefore, the probability of retirement increased at all ages for females.
Simulation S1, a 3 year delay in eligibility ages for early and statutory retirement would have strong effects on the retirement probabilities. It shifts the probability distribution to later ages, but is only effective in postponing retirement at certain ages. For males, SSW has no unique direction at all ages. This implies a negative or positive wealth effect. Also, the accrual effect has not unique direction at most ages, inducing positive or negative accrual effects. Between ages 60 to 63 and at age 65, the probability of retirement decreases compared to the base case. In this case, SSW goes up or down and ACC goes up. The bigger negative accrual effect outweighs the wealth effect, resulting in a declining probability of retirement. Also, S1 is successful in shifting the peak of the probability of retirement to a later age. For females, SSW declines at ages 56, 57, and 60. Hence, the probability of retirement decreases. The ACC at these ages inclines, implying a decrease in retirement probabilities. Combined wealth-and accrual effects working in the same direction cause the probability of retirement to decrease.
At all other ages, S1 fails in decreasing retirement probabilities.
Simulation S2, the common reform, is most successful in decreasing the retirement probabilities. It reduces the level of SSW by a huge amount compared to all other scenarios. The ACC has no unique direction. Therefore, the huge negative wealth effect outweighs a smaller accrual effect. Hence, the probability of retirement decreases for all ages. Moreover, there are no spikes at early retirement ages for males. For women, S2 shows smaller retirement probabilities at all ages, too.
SSW decreases strongly, the ACC also decreases, but not to a big extent. Therefore, the huge negative wealth effect outweighs the weaker positive accrual effect. This results in an overall decreasing retirement probability at all ages. The only difference in S2 compared to males is a local spike at age 56 for women.
Simulations show that the particular features of pension plans can yield very different behavioral responses. For legislature, it is important to consider the levels of SSW. However, to a greater extent it is even more crucial to consider the ACC. This dynamic incentive measure determines the relative price of retirement leisure. In Austria, particularly women respond very strongly to changes in the ACC.
Conclusions
In Austria, the response of older workers to retirement incentives is significant and high in magnitude. Austrian private sector workers respond stronger to financial retirement incentives than workers in comparable OECD countries. Also, Austrians are forward looking in their retirement decision. Changing retirement incentives can be decomposed into a wealth and an accrual effect. Both effects work in opposite directions. An increase in SSW (wealth effect) increases lifetime wealth.
Therefore, one can buy more goods including retirement leisure. An increase in the ACC (accrual effect) makes retirement now more expensive compared to retiring later. For men, the wealth effect is greater than the accrual effect. For women, in contrast, the accrual effect is stronger than the wealth effect.
The effect of an increase in SSW on the probability of retirement is positive and 10 times stronger for men than for women. The effect of an increase in the ACC on the retirement probability is negative. Women respond 2 times as strong as men to an increase in the ACC. This is remarkable compared to other OECD countries, and most likely due to the different legal retirement ages of men and women in Austria. Illustrative policy simulations show that a change in financial incentives has huge behavioral consequences. In case pension reform targets a delay in actual retirement ages, it is important to increase the accruals. Reform 2000 is an example of shrinking accruals having the adverse effect.
Simulation S1, a 3 year delay in all eligibility ages, is partly successful in decreasing the probability of retirement at some ages. Simulation S2, the "common reform" is an extreme policy scenario.
Therefore, the decline in the probability of retirement happens at all ages for men and women. This is mainly due to a huge negative wealth effect.
What are the main policy recommendations for Austrian pension reform? Overall, the Austrian pension system needs further reform. Reform so far was not effective in providing incentives to delay retirement. The main directions of change should concern the benefit calculation rules, in particular higher deductions for each year of early retirement. There is also need for action regarding the differences in legal retirement ages for men and women, as well as the handling of disability pensions. Around the millennium, gradual reforms made some steps in the right direction.
However, there are numerous exemptions from reform. Also, the time horizon to implement the new regulations to the full extent is more than one decade. It is very difficult to reform a system in which virtually all citizens of a country are beneficiaries. So, it would be urgent to introduce elements of private retirement savings. In contrast to the past practice of gradual reform, legislature in Austria should consider a "Big Bang" reform. Notes: Coefficient estimates of retirement probability, linear probability model. SSW, ACC, RNEARNNY (2), and PE (2) are in units of 10,000 Euros. Units are in real terms. Absolute value of t-statistics in parentheses. * Significant at 5 percent; ** significant at 1 percent. Notes: Predicted retirement probabilities at various ages. The table compares the age profiles for mean representative agents. There are 4 different scenarios: the base case, pre-and post-reform 2000, simulation S1 (delay in all retirement eligibility ages by 3 years), and simulation S2 (common reform; no disability option, replacement rate for men/women at ages 65/60 is sixty percent, each year of early retirement reduces the age 56/60 benefit by 6 percent). The retirement probabilities are calculated by predicting the probability of retirement for each observation, then averaging these probabilities by age. For each observation, incentive measures are recalculated according to pension formula in S1 and S2.
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